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ABSTRACT 

A very important consideration in turbopump design is the prediction and 
prevention of cavitation. Thus far conventional CFD codes have not been 
generally applicable to the treatment of cavitating flows. Taking advantage of its 
two-phase capability, the Advanced Spray Combustion Code is being modified 
to handle flows with transient as well as steady-state cavitation bubbles. The 
volume-of-fluid approach incorporated into the code is extended and 
augmented with a liquid phase energy equation and a simple evaporation 
model. The strategy adopted also successfully deals with the cavity closure 
issue. Simple test cases will be presented and remaining technical challenges 
will be discussed. 


PRECEDING- rA3£ B.ANK NOT FILMED 


i E>V i I'JIVaLLY Blapjjk 


363 



ADAPTATION OF THE ADVANCED SPRAY COMBUSTION 
CODE TO CAVITATING FLOW PROBLEMS 



364 


NASA Marshall Space Flight Center 
April 20-22, 1993 



VOLUME-OF-FLUID TWO-PHASE TRACKING 
SCHEME IMPLEMENTED IN BOTH 



365 


Rockwell International cfo93-oi3<ahx)2/o2/pyi. 

Rocketdyne Division 



VOF-BASED CELL PARTITIONING IN ASCOMB 
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SUMMARY OF GOVERNING EQUATIONS 
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OVERALL FLOW CHART FOR ASCOMB 
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SYNOPSIS OF SOLUTION APPROACH 
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SOLVE WITH STONE'S STRONGLY IMPLICIT PROCEDURE 
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ADVANTAGES OF VOF-APPROACH OVER OTHER 

CAVITATION MODELS 
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HIGHER ORDER EFFECTS (DIFFERENT pp /pg RATIOS, FINITE 
EVAPORATION RATES, RECONDENSATION, ROUGHNESS EFFECTS 
ON CAVITATION INCEPTION ETC.) CAN BE ACCOMMODATED 




STATUS OF THE CAVITATION UPGRADE SUBTASK 
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LIQUID EVAPORATION TERM 




